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s (54) Title: FUSED BICYCLIC PYRIMIDINE DERIVATIVES 
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(57) Abstract: It is intended to provide 
novel fused bicyclic pyrimidine derivatives 
represented by the general formula (1), which 
have a tachykinin receptor antagonism, in 
particular, an NKl receptor antagonism, or 
salts thereof: (1) wherein the rings A and 
B represent each a benzene ring optionally 
having 1 to 3 substituents (wherein 2 adjacent 
substituents may be bonded to each other 
to form a ring); the ring C represents a 
nitrogen-containing ring; m is 1 or 2; and n is 
2 or 3. 
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-1 — r/l'3-7-(2-^^/U73^=^/V)-6-;r=ary-2, 3, 4, 5— rb7fcKn-6H 

-l::''y^K[4,5-b] [1, 5];^'35^1^y^/>'. 
15 5- [3, 5- tf;^ (hy'7/V:^C2p«^/V') ^^'-✓^/V] -9- (4-p<^>'VJi^^t:''^7i^>'- 1 

— -ryW)-7-(2-p<5^/W7a::::i/^)-6-;^^y-2, 3, 4, S-xh^tKn-GH-fy 

^KC4,5-b][l. 5]:^^r-y-y^/:/^ 

• 5-[3, 5-t':^(hy7/v;e-np«^/v)-<:xi;^/v3-9-[3-(r-fe^/VT5y)fc:''t'yi^^^ 
-1— i'/^]-7-(2-p{5^/v:73i=^/v)-6-;t=¥y-2, 3, 4, 5— 7"bytKt3-6H 
20 -hry^K[4,5-b]Cl, 5];e-'3r1?-y-:^V, 

9- (4-T-fe^/H:°^7i^>'-l— T/l^) -5-[3, 5-lf;^(by:7/W-;^np«^/P')^>' 
e?/^]-7-(4-:7/V^n:73i:=:/W-6-:^=3ry-2, 3, 4, 5-7"h9fcKn-6H-lfy 

^K[4.5-b][i. sjj^^f-y^^-. 

9 - (4-T-fe^/n^^9i^>'- 1 — T/^) - 5- [3, 5 -If ;^ ^> 
25 :^/W]-7-(2-p{h=5r-i^:73irr/w)-6-:^=¥y-2, 3, 4, S-T'h^tKn-eH-fc'y 
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5:K[4,5-b][l, 5];r=¥f->^i^>^. 

9- (4-T-fe^/i'fc°^7S^:x- 1-^/1^) -5-[3, 5-if;^(hyy'/v;rnp(^/v)^v 
i;^/U2-6-:;t^y-7-ya^=^/]^-2. 3, 4. 5-xh7tKn-6H-k''y^K[4,5-b] 

[1, si^^rf-y^-i^. 

5 9-(4-T-fe^/H;'^7^^V-l — r.'W-5-C3, 5-lfx^(hy:7/V':tnp«^/V)^>' 
v^>'V3-7-(4-7/V:^n-2-7«^>'V73i=i/'W)-6-:^^y-2, 3, 4, 5-xh7fcK 
n-6H-t°y5:K[4,5-b][l, 5]:t^i^yi^>'. 

8 - (4 - T-fe^/Wfcr^7 v^>' - 1 - ^/V) - 4- C3.5-lf;^(hy 7/l':*-n^'3^/V) 
^^/U']-6-(2-^f^/w:7ai:=^/P)-5-;t^y-2. 3, 4, 5-y"h7tKPl:°y5:K[5,4- 
10 f]Cl, 4];^dr1^-^lf>', 

5-[3, 5-tf;^(hy7/l-;^np«^/^)^^v^/V]-7- (2-7?^/l':7ji=/W) -6-:^-^ 
y-9-[4-(2-;^=3E^yt:°ny-^:/-l-^/Wfc:°^yi^*:/-l— l'y^]-2, 3, 4. 5—7" 
h7kKn-6H-tfy^KC4,5-b] [1. 
5- [3, 5-li'P?.(hy:7/W;^-n^^/V)^^i^/V]-7- (2-7<f^y'^:7acc^/V) -9- [4 
15 -(^/^7}>y^'-4-^/l')t:'^yi^>'-l-^/V']-6-;^'3ey-2, 3, 4, 5— T^h^kKn 
-6H-l::°y^K[4,5-b][l, 5];t=3ef-yi/^^ 

5- [3, 5-if';:^(hy:7/v;e-n;p«^/v)^:/i?yw]-9-[4- (i^p«^yvT^y)tr^yi^v 

-1— Y/l^]-7-(2-p<^/V>'^— /V)-6-::e-dE-y-2, 3, 4, 5— xh^tKn-6H 
-lfy^K[4,5-b][l, 5]:^df-ifyi/>', 
20 5-[3, 5-l^;^(hy7/V:^n^^/V)'<:/e;?/l^]-7-(2-p<^/U:73ic=/V)-6— 
y-9-[4-(l::''^yi;^:/-l-'<>'V)b'^y;^>'-l— 1'/V]-2, 3, 4, 5-xh7tKn 
-6H-b^y^FC4,5-b]Cl, 5];^-'ari^yv^>'. 

9- [4- (r-fe^/vT^y) b'^y -^^-^ i — r/i^] - 5 - [3. s-if (hyy/^:tny^ 

/V)^>'^;?/V]-7-(2-j?«^/V'73:^/V')-6-;*-=3ey-2, 3. 4, 5-7"h7fcKn-6H 
25 -fc°y5KC4,5-b][l, 5]:^-=3E-i^y^>':^. 
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5- [3, 5-lf ;^ (hV^/>:^o^f-M.-^i^i^^^2 - 9- [4- (p«^/V';^/V7j^^/wr^/) 
b:°^yv?>'-l— r/W]-7-(2-7«^/V-:7^=/U)-6-;r=3fy— 2, 3, 4, S-y^b^tK 
n-6H-tr!;^K[4,5-b][l, 5'\:t^'^y-y:^. 
5-[3. 5-lf;^(hy:7/U5^-n^^>'V)^Vi;?/U3-9-C4- i;^^/l^:^/\^^:=-/l^)\^^7 
5 — r/^]-7-(2-p«^/W7a;— /W-6-;^-=¥y-2, 3, 4, S-xh^tKn-e 
H-t!'y^K[4,5-b][l, 5];^-^1^5/^/^^. 

5-[3. 5-fc*;^(hy>'/^:*-n^f^/V)^i/v^/^]-9-C4- (p{^/V;^/V/jN^/V) 7j>^t° 
^9i^>'-l-^>'V]-7-(2-p«^/V73i^/^)-6-:^'3ey-2, 3, 4, 5-xh7fcK 
T3-6H-fy^K[4,5-b] [1, 52:t^'^y^i^l^. 
10 9- (4-r-fe^/V2}^^fc°^9i^>'-l — f^^) -5- [3, (M;7/V;^n7<^/l') 
^:/v^/P]-7-(2-7«^/^73iri/V)-6-:^=^y-2, 3, 4, 5-7"h7tKn-6H- 
fy5:K[4,5-b][l, 5];^=¥1^y•J^:/. 

9-C3-(r"fe^/WT^y)-3-;'<^/Wfc"'i3i;i^:^-l— ^'7^]-5-[3, 5-}^:^ihVy 
/V;^o^^/k)^:/v^/lx]-7-(2-7<^/V>^3i:^/l^)-6-:^=¥y-2, 3, 4, 5-xh7 
15 t:Kci-6H-l:°y^K[4,5-b][l, 5];i-df-f-yix>', 

5- [3, 5-tfP<.(hy:7/V;^np<^/^)^:/v?/l^]-9-(l, l-i^:t^y^:^^J\^:^]) 
V-4 — r/W)-7-(2-p«h^i^7a^=/V)-6-:t^y-2, 3, 4, 5-xh7tKci-6 
H-t:'y^K[4, 5-b][l, 5];t^f-yiX^. 

5-C3, 5-lf:^(hy7/V;^np«^/W)^>'i^/l']-7- (2-p«^/^7ai::^/V) -9- (4- 
20 — l'/V)-6-;*-=35^y-2, 3, 4, 5-xh9tKo-6H-t:'y^K[4, 
5-b][l, 5];e-:3{^1^yi^>'^;0S^J^T'^§o 

nmrn. -^uyc^m. y-^/i-m. ^^^'i^m. T^^m. ?s^m^ ^=^^^n. 
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HN 

R^N^CI ^-Ig R^N'^CI m-Ig R^N^CI ^Hlg 
(a) (b) (d) 

(e) (g) (i) 



15 7t^x@}*. it^m (a) (R' fi^ />py;xjg^^. Ci-Cg ©r/^^/^^;^-S^ ry — 
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l*5V>3^itS;6S^J^'T?#S„ S^&fi:-100''C~20°C-C|IJfe-et> -lOCC SO^C-C 

(^xxm) 

15 xS<^Jii'a'^iS?li^*3V>TR":0StKnd^i//v^(D:^'^};:ffiv>6>tb5«g'^^J^UTf:i 
i/j5'n^d{-i>'/^;&/k7Ki^^5F (DCC) > 3-3if^yv- 1 - (3-e^^^/l'T^y:7"t3t:Vv) 
;&/V7j?i;?^^F:^^*fe (EDCI) xm^;^^/i'-(^^y^V=-^J>^i^vx'7'^V (DMC) ^ds^tf 

26 
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3Z:J*7^h9>ry::^asKdre/^i?i^^<D#^feTX«^#^T-T?. fcSV >«p- h/l^oi v^^/ix 
JfJ^'^^. X{4i-hye7^7«h=¥-S/H\ ;«7y!J^A-t-:/hdr:>'H\ xK^-fb-^byiJ^A^O^X 

jv, 7"h7fcKn:77^^, i^:^-^f-^^. b/i^^^^-s =¥vw:x, fc-y ^^s^yy^-, 

25 :ii:;iS-e#5o 
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Yity^x:i'ifl^m^. 0S02R"(R" it^^^y:ym^X*mW:^tlX\f^Xh^^^Ci^C^<DT 

ooi~i^», ijiifaio. oi~o. l^fi<^>l5ffl-^fflv^btlSo 2|s:^l^;^^:*3v^T^^"7 

-o-hy/WJi^;:^:7xc:/, hy-2-:7y/W7jN;^:7-r>', i, 2-if:^(i?:73i;=/v;^>;^:7^y) 

25 ^^7K^-^hy!>A, ^^■:^^y^>A, ^^j^^/yi^i^, mM:fj^\-i^^J>^. mk-^^y^ 
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EJt-i-iis 15~150*'C. 0al(J:tt5O'-12O*^-e3O^~24^F^*niS-rS^^l-i;«9llJ6 
5 (^jEXm) 

/vji^yi^s fcry-;^':/, /v^i;?>', =iyt?i^. n, n— ^p<^/^T^y>'^o^^ilL^. ^®?7K 

T-feh^hy/V, 7^h7t:Kn-7^>', ^ixu:/, a^i?/— /i^Xfi 

i!r}a->'m^^tfm<m^m(o^mxnmmms immk^. it^mmfL mm. mm 
25 w^m. mmmWii&TXitm^^-^mmmmicxoxmm^ti^m^o)^^ 
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xifi. v^vr/^-s %m. Vi^m:^^\^i^^J». mm:AJ^i^^J>^m). mVi^im^its :^'rr 

10 A^) , m^^. ^m^m.-^. ^jvzi-y^, -^^-^h-yi^, =7^Y-:^m(Di\^m^ 

m7L\-lK^^t^^%\mim\z.i^\^XifmMY.^m (1)32.«^<^>:^^UT0. 0001~300 

<##Mi> 
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CI 

2-T^/-4, 6-i^^UVi}^V^i^l^i2. 46g)(3:^ 2— l/o^^z^/l^^i— 7^/^(3. 65 

@^^:t^/^=5: 1) \^XmM1r^t^ 4, 6— :;?ii'nt3-2- (^/V7}>y>'-4-^/W)bfy^ 
i^:/:iS^te,ttfc(985mg, 28%)o 
MS(EI)m/z:233(M*) 
HRMSCEDiCsHgClzNaO tl^X 
10 ti-lt{iS:233.0123 
ll?|iM:233.0152 



<##^J2> 




15 4- (t^CJy-^^^i/'-l — Tv'V) t'^ye^>'(2. Olg) ^^:4mol/'Lig'^b7K^-v':^=^•^^>'(3. 

mL)^*q;t-C120"'CT-3^Wm#UfCc ^i^trW*i-5^> 4- (tfnys;^^/-!— T/W 
t°^yv^>'-l-;^;yV/K:3f^/T5:v'>1t^:^(3. OOg, 99%);5S#f5ti.fc„ J^v>T. ^JS 
■:^by!i7i^(550mg) /l'(30mL) {^:^j¥PUT^ 4- (lf'ayi^i^-l->f/U) If^ 

• 20 yi;?>'-l-;t7/P#drv'T^v?i^it^il(2. 80g):S.tJ«-^n^^i;?ni^yW(l. 93g)^;!jP 
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5rjjq^TpH= 1 t\.fco mm^m^\^xmhtifcmm\^:t^i^mi\:,'r^ (70mL) 

=3:l)t^:T^t3|Sf'5i:^ 4, 6-i?^nn-2-[4-(fc°nyi>:/-l-^/l.)b:''^>;i;?>'- 
1 — f/U] t°y ^v?:/;OSjf:|.e>ttfc (787mg. 22%) „ 
MS(EI)m/z:300(M*) 
HRMS(EI):C,3Hi8Cl2N4 t\^X 
10 tf-^<it:300.0909 
ll^l!l^it:300.0923 



15 y^^7Ac;?-Yy:;^Pl^/WT5K<?57"h7fcKn77i^^^(i^'ry7'nfc:VVT^V(0. 7mL) 

1. 6mol//L-^^1^>'^^)t^^IP;tfc#. -20°CT' 1 B#F^it#bTi3MLfCo ) ^Jl^ 4, 
6 - i^^vi o - 2 — (^/PsKy 1^-4 — f/V) y ^i^V (953mg) <D7"h7fcKn:77>' (5m 
L)^^^-78'*CT;[}n^fc^. 4^P^M#bfc„ S;t^^^^^:^M:^:^<l^lO:$^F^^^^:7^y>'^?' 
20 Lfc^x 7KSr:ftPXLT^}l.*-e#?abfCo 2inol/Ligm (8mL) ^M^XpH=ltl.ti^. 

t:•y^v^^-5-;^7/^7Jt>^;5S^f^;j^fc(l. I5g, lOO%)o 



Ci 



6^ 
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MS(EI)ni/2:277(M*) 



HRMSCEDrCgHgClaNaOa tL'X 



fh^^:277.0021 



iij^it:277.0038 



<#%^J4> 




10 g. 58%) o 

MS(EI)m/z:238(M*) 
HRMS(EI):C6H4Cl2N202S t\^X 

ti-3f^:237.9371 

lia!lfli:237.9383 

15 

<##^!)5> 
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3_ (3^ 5-if;j<.(hiJ7/V3j-np«^/^)^>'i^/VT^/)yn/V— /V'(#M^9-26358 

>'-4-^/V)b"y^i^>'-5-:!57/W3i?VMT5;W#^tb^(l. 83g. 82%) o 
MS(FAB')m/z: 56 1(M+H*) 
10 HRMS(FAB'):C2iH2iCl2F6N403i:bT 

f|-^{it:56 1.0895 

|lffl'Kil:56 1.0897 

<##^?1J6> 



- (If oyi;?^'- 1 — C/v) }f^Vi^>- 1 — f/v-] y^v^V' i^^m2<D^\:,^m ; rsTmg) 

^^PjN-CS. 5-t*;^(hy7/V;d-P;^^/W)-<:/v^/W]-4. 6-i^iJ'ni3-2-[4- (Ifa 

20 30g> 79%) o 

MS(FAB*)m/z:628(M+H*) 
HRMSCFABO.'CaeHaoClzFeNgOj tl^X 



15 
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t|-^^:628.1681 



11^^:628.1658 




,-0 



CF 



N-[3, 5-}f:^(hVy/\^^ti;A^/V')^>'i:^/u:\-4, 6-i^^nu-2-('e/\^-^V>— 

4- ^/1-) \::'V^i:^>^-5-:ij/U:^>Wtr^V (##^?!l5(D'fb'^t» ; 1 . 77g) ^y'hv^h^^y 

'^hi}^^-y-<—mm^^^^:^^D->'=2:i)icxmm'r^t. s-cs, 5-fc';^(hy:7/i. 

5- xh^tKo-6H-t°y5K[4,5-b][l, 5]:^^^^yV>';6S#f,tLf^:(l. 17g. 7 

l%)o 

MS(EI)m/z:524(M*) 
HRMS(EI):C2,Hi9ClF6N403 ^UT 

H-#fit:524.1050 

ll?Ujit:524.1030 

<##'0nj8> 
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r0 



a 



,0 



-^;>^na - 2- [4- (t^ny^^V- 1 — T/W) t-^Ui^^^- 1 — Y/v] fc'il^i^:/- 5-;!{7yv 
^lymT^V^0^m6<Dih'^m;l. 23g);6^e). S-Ca, 5-tf;^(hy:77V;^-n;»{^yV)-< 

/V]-2, 3, 4, 5— 7^b7tKP-6H-lfy^K[4,5-b][l, 5];^=3ei^>yix>':dS#e>ttfc 
(180mg, 16%) o 
MS(EI)m/z:591(M*) 
HRMSCEDrCagHzsClFeNgOg ^LT 
10 f|-#fit:591.1836 
ll?l!MK:591.1826 



15 1&^[:^:t=-/i^(40mL)\z.4. 6-C?:J'nt2-2- (p{^/^'^;?^)lfy5i^:/-5-;^7y^#>' 
^(##M4(Z)'fb'^i^;14. Og)^T>'N, N-i>7^^/P/}>/^Ar^K(3M)^;!jPx.T2NFr^ 

3- (3, 5-lf';^(hy:7/V';e-07(^/V)^>'i;?yVT^y)^n^V— /V(18. 5g)XT»y^ 



CF 
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5 ^/UAT^K (60mL) l^l^ji^b. m^:^V^J>> (24. 3g) ^;!3P;tT80*'CT' 1 ^F^it#L 

tco R}:t:M%:^nvx. mm^^^^x^^i^fcn. Ti^iRxj^^mikmaxmnkm^vx 

h^7y>(-mm^^/^:^^-f->'=l:l)\^xmnir^t. S-IS, 5-\^:^(hVz7/\^:^ 

10 Kn-6H-t"y^KC4,5-b]Cl, 5li:t^^y->:y7!)m^tlfcil7 . 8g. 63%)„ 
MS(EI)ni/z:485(M*) 
HRMSCEDiCisHuClFeNaOgS t\^X 

ti-^1it:485.0399 

lia!l#::485.0358 

15 

<##^J10> 



2}^V^(#%^j4<^'fb-a-^;5. 00g)^t;^2-(3, 5-tf;^(hy>'/V;rcrp<5^/U)^>'-^/U 
20 T?/)ai^/*-/U(#M2|29_263585l;i|B^(D:^^{j:J;t)|iSL:^;6. 30g);6*b>4 

=Sry-2, 3, 4, 5— 7^h7fcKnlfy^K[5.4~f][l, 4]:*-'5rf-WV3a5#e>tl/yb(5. 15g, 
52%) „ 
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MS(EI)m/z:471(M*) 
HRMSCEDrC^HigClFeNaOaS t\^X 
th^^|t:471.0243 




5-[3,5-tr;^(hy :7;u^u;^^ji') ^:/>^/w] - y- iJ'nn-g - (^^/i^^^) - 6 - 
:t^y-2, 3, 4. 5— rh7t:Kn-6H-tfy^K[4,5-b][l, ^'^■^^^:/l^>'mnm 
10 9(Dit^m;l. 12g) ie:4— :7/V:*-n:7ai:::i/l'5j<n>'^(387mg) . h^^J^^ (hy:7arc:^ 
/V2lN;^:7^>')y-^7i^!>i>>(133mg), hy^^V(lOml). 1, 4-i;?:^=¥i^>'(5ml)^U^2 
mol/'L;^m•:^^y !>i>^7K^?K (10ml) ^*qxL-CT/W>'^^JftTT*6^ra;!)P|^31^5SbfCo 

15 -(g^l&^^/W:-^=3f-y->'=l:l)lc:Tii*Mi-^i^ 5-[3, 5-lf;^(hy7/V:^op(^ 

/1')^>'>?/V']— 7— (4-:7/W^n:73:c=:/W)— 9-(;>{^/^^;^-)-6-:^^^y-2, 3, 4, 
5-xh9t:Kt2-6H-fc"y5K[4,5-b][l, 5]:^^f-yi/i^3dS5f#f,tbfc(l. 22g. 9 
7%)„ 

MS(EI)m/z:545(M*) 
20 HRMSCEDiCaiHigFjNaOjS ^UT 
tf^iit:545.1008 
{it:545.1017 
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<##^(jl2> 




5 (pt^yi.^;^) _6-:i-d5-y-2, 3, 4, 5— rh7tKo-6H-fc:'y^K[4,5 

-b][l, 5];r=¥1^y'i^>'(#%^J9(D'fb'a'#>;4. 86g)^t;«2-7<^/V7a^^/k7jfn>' 
^(1. 64g)d>^. 5-[3, 5-lf::^(hi;7/W;^t3^^/V)^i^-^/V]-7-(2-p«f^/V73; 
:=:/V)-9-(p<^/W^^)-6-;^=3ry-2, 3, 4, 5-xh7tKn-6H-t'y^K[4,5 
-b][l, 5]:^-=^^i^y'^Xi^;6S#bi^fc:(5. 12g. 95%)o 
10 MS(EI)m/z:541(M*) 

HEy^SCEDiCagHaiFeNaOaS tVX 
1^^^1:541.1259 
11^8:541.1241 

15 <##M13> 



^t2i3-9-(7{^/l^:*-)-6-;^-s3{-y-2, 3. 4. 5— rh7t:Kn-6H-fc:'y^KC4,5 
-b]Cl, 5']:t^'^:/i^>m^m9<Dit^m:l. 95g)^U«2-^h=3^v^73ic:^/l-#ni/ 
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^(730mg)dib^ 5-[3, 5-lf;^(M;7/V;f n;>«^/V)^>'-:;?/W] -7- (2-p<h^->7 
a::=:/k)-9-(^^/V^^)-6-;^^y-2, 3, 4, 5— rb^fcKn-eH-t'y^KU.S 
-b][i, 52:t^-^>^iy:^f>^^hintcii. 96g. 88%)o 

MS(EI)m/z:557(M*) 
5 HRMSCEDiCasHaiFeNjOgS tl.X 
fh^^it:557.1208 
Iia!l1il:557.1216 

<##^J14> 



##^^Jll^l^^«o^&lcj;«9, 5- [3, 5-if;^(hyy'/v:^np<^/v)-<>'-:^/w]-7- 
j5'on-9-(7{^/W^:^)-6-:e-'¥y-2, 3, 4, 5— 7"b7fcKn-6H-try5K[4,5 
-b][l, 5]:^=3ei^->/>»'(#%^!|9<7)'fb-^tl;l. 22g)^t>*4-:7/W:^-n-2-^f^>'Wy' 
3;::^/^;^?n>'^(464mg)d>e>x 5- [3, 5-lf;^(by7/^:^t3p{^/V) "-^^-i^/V] -7- 

15 (4-:7/V;*-n-2-p<^/^'7^:^/l^) -9 - (p^^/l^f^-::^) -6-^^y-2, 3,4,5-T- 
b7kKi3-6H-fc:'y^KC4,5-b]Cl, 53;^-^1^^/-i^^^3&S:f|.P,tbfc(l. 35g, 96%)„ 
MS(EI)m/z:559(M*) 
HRMSCEDlCasHgoFrNsOaS tVX 
ff^<lt:559.1164 

20 Il?ffil'(|t:559.1176 




<#%^J15> 



wo 03/062245 



m 



:CT/JP03/00263 



Me 




^uu-9-{^^jV^:t)-6-:ir^y-2, 3, 4, 5-7"h7tKn-6H-lf!;^KC4,5 
-b][l. 5l:t^'^:/-y^^i0^M9(Dit^m;2. 43g)^t;^7a:::^/PJi<n>'^(732m 

;^)-6-:;^=3{^y-2, 3, 4, 5-xb7tKn-6H-t°y^K[4,5-b] [1, 53:^=ari^>/^/ 
>'yOS#e>ttfc(2. 28g. 86%) o 
MS(El)ni/z:527(M*) 
HRMSCED-.CziHigFeNaOgS tVX 
10 th^fll:527.1102 
lia!J1!i:527.1130 

<#%M16> 



15 m^miitmm<D:^m^^y).4-i3. 5-if:5^(hy7/^;^cip<^>'W^>'5^/v]-6- 

j^pn-8-(p<^/l'^;^-)-5-;t^y-2, 3, 4, 5-xh7fcKnlfi;^K[5,4-f] [1, 
4] ;t'ari?-^ 10<Dih^m ; 2. 36g) ^ tJ«2 -^^/i':73i:^/V3}?P (816 
mg)d=»p3. 4-[3, 5-tr;^(M;7yw;rnp«^/^)^>'i^/^]-6-(2-^^/V73i:^>'^) 
-8-(p«5^/i'5^;r)-5-;e-=¥y-2, 3, 4, 5— rh7tKi3t°y5:K[5,4-f3[l. 4];^-^ 
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'CT/JP03/00263 



1^-^^tV;JS#btbfc(2. 13g.81%)o 
MS(EI)m/z:527(M*) 
HRMS(EI):C24Hi9F6N302S tVX 
f|-^ili[:527.1102 
5 |IWa:527.1130 

<##^!J17> 



F 




5-[3, 5-if;^(MJ:7/w;rn;j{^/w)^:/i;?/U']-7- (4-7/^:^n73i^/v)-9- 
10 -6-y^^y-2, 3, 4, 5— rh^tKn-6H-t'y5KC4,5-b] [1, 5] 

?^b/^;eisfe3-i^nai§^s#i?(i. 09g)^)!jp;t, ^?a-e3R#rflm#bfco Rjt^m^m 

15 ^=arf-:/=2: 1) (ClT^tj^i-^i:, 5- [3, 5-l:';^(hy7/W:^n^^/U)-<i/v?/^] -7 
-(4-:7/V';e-n:73iz^/V)-9-(p«^/l/;^/V7}N=:/l/)— 6-;^^y-2. 3, 4. S-y'hv 
fcKn-6H-t'y^K[4.5-b][l, 52:t^'^yiy:ydmhtlfc(990mg. 81%)o 
MS(EI)m/z:577(M*) 
HRMS(EI):C24Hi8F7N304S tVX 

20 t|-^^|i:577.0906 
llil!HB::577.0898 

42 
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<##^J18> 




0^^mi7tmm(D:^mcX^. S-CS, 5-lf;^(hy:7/V;^n7«5^/V)-<>"i;?/l^]-7- 
5 (2-^^>'V7=:c=i/^) -9- (^^/W^:^) -6-:^y-2, 3, 4, S-T^h^tKn-eH 
-fc:°i;5K[4,5-b][l, 5]:^-dff-y»'(##0!ll2(^e'^i^;4. 5Og);0^e>. 5- [3, 5 

^/W-6-;^=3{.y_2, 3, 4, 5-7"h7tKn-6H-fc°y^K[4,5-b3 [1, 5];^=^^-^ 
Zy>i)^^hnti{4.. 98g, 100%) o 
10 MS(EI)m/z:573(M*) 

HRMS(EI):C25H2iF6N304S t\.X 
ti-^fli:573.1157 
HS'JIil: 573. 1144 



15 <0^mi9> 




J 



CFj 
CF, 



0 

^mmi7tmm(D:^mk^x^s 5- [3. 5-if;^(MJ:7>'v:rcip<^/w)^>'^;?/w]-7- 

(2-^h=^i/73ir:i/V)-9-(;^'5^/V''?^:^-)-6-:*-^y-2, 3, 4, 5-7"b7t:Kn-6 
H-l:'y5K[4,5-b]Cl, 5];t^1^yiX>'(#:#Ml30'^b'^i^;l. 80g);^^e>. 5- [3, 

43 
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m 



m 



'CT/JP03/00263 



)^^:=:y^)-6-;^=a^y-2, 3, 4, 5-xh7tKt3-6H-l:^y^K[4,5-b] [l, 5]^^1^ 
y^iyl^tm^tltcd. 75g. 85%) „ 
MS(EI)m/z:589(M*) 
5 HE^MSCEDrCgsHaiFgNsOgS tl.X 

tf^'llS:589.1106 

ll^l!j^!t:589.1082 

<#%^J20> 



##Ml7il^#<D:^jfeJCj;Dx 5-[3. 5-if;^(hy7/w;e-ci^^/i.)-<>'-.:;?/i.]-7- 

h7tKi3-6H-tfy5:K[4,5-b]ci, 5i^^'^>^i^:y(mnmi4:(Dit^m:i. 22s) 

t^b^ 5-[3, 5-tfx^(M;:7/^;to^^/v)^:/i;?/i.]-7-(4-:7/w;^p-2-7{^/^ 
15 7rc:=i/l/) -9- (p«^/V;^/V;^n:=:/V) -6-:t^y-2, 3, 4, 5— T^h^tKn— 6H-fc' 

y^KC4,5-b][l, 52:t^-f-yiy':y-dmhnfc(l. 29g> 100%)o 

MS(EI)m/z:591(M*) 

HRMS(EI):C25H2oF7N304S t\^X 
tf^fiS:591.1063 
20 |IS!|{t:591.1063 



F 



10 
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<##^J21> 




(7(^/V'^;t)-6-;*-=3?^y-7-:7^^/W-2, 3, 4, 5— 7"h7t:Kn-6H-t°y5:KC4, 
5 5-b][l, 5];*-drf-yv>'(##^?!|15©'fb'^i^;2. 15g);d^bx 5- [3, 5-\f^(hV^ 

4, 5-xh7t:Kn-6H-lfy^K[4,5-b][l, 5];^-^f•y^^>';6S#^tt;/S:(l. 77g, 7 
8%)o 

MS(EI)m/z:559(M0 
10 HRMS(EI):C24H,9F6N304S tVX 
ti-##::559.1000 
HJillS: 559.0974 



<##^J22> 



15 




0nm7tmm(D:^m^x<o. 4- [3, 5-if;^(hy7/w:rP7<^/W^^^i^/i'3-6- 

(7t^yV73i^/V)-8-(p<^/^^;^)-5-:^=3py-2, 3, 4, 5-7"h^tKPt°y5:K[5, 
4-f]Cl, 4]:^-^•^^•^b:V(##Ml6©^t;'a•i^;l. 95g)d^e>. 4-[3, 5-lf;^(by7 
/l^;^Dp{f=-/U)^:/i;?/t']-6- (2-7«5^/V7:nc:i/^) -8- i:^^/v;^jV:^=^/U) —5-:^ 

45 
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# 



m 



'CT/JP03/00263 



3, 4, 5— 7^h7tKntry$K[5,4-f][l, 4]^'¥f-^fc"i^;dS#e>tLfc(l. 73g, 

84%) o 

MS(EI)m/z:559(M*) 
HRMS(EI):C24Hi9F6N304S kVX 
5 t^^^|t:559.1000 

H^iy-liSissg.ioie 

<##M23> 



10 3-T^/-l-:7'o^V— /V(150g)^7'h^tKi=':7^v(200mL) ^^^i^ 

- i^>i?/UT^y)-l--:ruy<y^/Uimbtlfci20. Ig. 61%)„ 
MS(EI)i5/?:165 Oi*) 

15 

<#%M24> 



OMe 

->'^>'^:;?/Vj5'nyK(5. 00g);6=»t>^ 3-(2-p{h=3s^^>^:/i^/WT^/)-l-:^cixV^/V 
20 ^qt^jtLfcO. 48g. 50%) o 
MS(EI)/?/^:195 (M*) 





wo 03/062245 
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<##^J25> 




OH 



5 /VTbmhtltcia. 10g.64%)o 
MS (EI) iff/?: 183 (M+) 

<##^J26> 



10 m^m9twim(D:^mKxv). 4, 6-i;5*^nn-2- (p<^/v^;e-)fc''y5:e^v-5-:*/v 

7lt>^ (0^m4:(Dih'^m ; eOOmg) ^D?3- (^i^:^/WT5/) T'n/-?/ — (#%^J23 

2. 3. 4, 5-7"h7tKn-6H-fc°y$K[4,5-b][l. 5];r=ari^yv^>';iS#^tl.fc(274 
mg. 31%) „ 
15 MS (El) jb/z: mm 

HRMSCEI) iC.jHigClNsGjS tl.X 

tf^iit: 349. 0652 

H^iJ^: 349. 0636 




20 <##^J27> 



wo 03/062245 



'CT/JP03/00263 



MeO 




^l^m (0mm4<Di\:^m eOOmg) (2-p«b^v^-<>^v'/WT^/) :7'p^nV— 

{0^m24(Dit^m;58Snis)7b^h. T-^nn-S- (2-^h^v^^>'v^>'V') -9- (p< 
5 ^/P^;*-)-6-;t-^y-2, 3, 4, 5-xb7fcKP-6H-tfy^K[4, 5-b]Cl, 5];^-dr 
f-yi>'>';aSi^btl.fc(213mg, 22%) » 
MS(EI)jzi/z:379(M+) 
HRMS(EI) iCiAgClNaOsS tVX 
tf^^: 379. 0757 
10 llJiHi:: 379. 0779 



<##M28> 




15 (0^m4(Dit^m eOOmg) RXJ^3- (4-:7/V::^-n^i^-^/V'T^/) zfviy^y— 

/\^(0^m25(Di\:,^m',554iJxs)^^h. 7—!7uu-5- i4-y/V:tx^^>'i^/l-) -9- 
(p<^/W^;^)-6-;^dE^y-2, 3, 4. 5-xb7l::Kn-6H-t:'y^KC4.5-b][l, 5] 
:t^-^yiy>-dmhtltc(284ms. 31%) » 
MS (EI) a!/?: 367 (M+) 

20 HRMSCEDrC.sHisClFNaOjSirbT 
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tf##[: 367. 0558 
HiffiJ^t: 367. 0541 



<##^J29> 




##^|| 11^ Inlit <^:*^&lc: J;i9 , 5 - ^l^i^jv (^^/i-^^) - 6 - ;r 
3. 4, S-xb^brKn-eH-t^y^KU.S-bDCl, 5];r^i^>/e<^:/(##^j2 

7-(2-p«5^/V:7aic:^/^)-9-(^^/l'^;*-)-6-::*-dry— 2, 3, 4, 5-xh7fcKn- 
10 6H-t'y^KC4, 5-b] [1, 5];r^i^y-»';5S^|:P>tLfc(230mg, 81%)o 
MS (FAB+)izA:406(M+r) 
HRMSCFAB*) :C2sH„N,02S iUT 

fl-^fit:406.1589 

HiOiit: 406. 1599 

15 

<##M30> 




^;^)-6-;^dry-2, 3, 4, 5-7"hvl::Kn-6H-fc"y^K[4, 5-b] [1, 5];^-=3E^■^^l/ 

49 
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5- (2-p«b'3ri>'^>'i^/V) -7- (2-^^/^73:c=^/V) -9- (t^^/I^^:^) -6-:^=^y 
-2, 3, 4, 5-7'b7fcKD-6H-t:°y^K[4,5-b][l. 5];^dr1^i/v^>'J6S#^tUfc:(2 
12mg^ 94%) o 
5 MS (FAB*) iff/?: 436 (M+H*) 

HRMS(FAB+) :C24Hj6N303S tVX 
ti-^ffi:436. 1695 
436. 1694 

10 <##^J31> 



^:^)-6-;r^y-2, 3. 4, 5-xh7t:Ki3-6H-try5:K[4,5-b][l, 5:\:t^'^^7 

iy:yi0mm28(D^h^m : 231mg) :SLXJ^2-^^/U^ai::^/l'^^l^m (103mg) ib^hs 5 
15 — (4—'7/V':tx3^>'i:?/U)—7- (2— ^5^/1^:731=/^) -9— -6-:r=3f V 

-2, 3, 4, 5-7"h7tKo-6H-t:*'y^K[4,5-b][l, 5];^dei^yix>';JS#^tLfc(2 

57mg> 97%) o 

MS(FABO^-?:424 (M+ff) 

HRMS(FAB*) iCijHjsFNaOjS tVX 
20 >|-^{ii:: 424. 1495 
lim: 424. 1504 




wo 03/062245 



'CT/JP03/00263 




jP^:t)-6-^^y-2, 3, 4, 5-xh7fcKn-6H-t°y5:K[4,5-b][l, 5];*-=3rf- 

Q-(^^/Vp^/\^:^::^/U)-6-:t^y-2, 3, 4, 5-xb7tKn-6H-fy^KC4. 5- 
b][l, 5]:^i^y'i/>';65#P,;^^fc(210mg. 91%) „ 
MS(FAB^)zffA:438 (M+H*) 
HRMSCFAB*) :C„H24Ns04S tVX 
10 tf#^: 438. 1488 

mmiU'A^s. 1461 

<#%^J33> 



15 ^#^?IJ17^|IIi^(7>^&l::J;'9. 5- (2-p«h=¥i^^>'i^/^) - 7- (2-^f^/^:73i:= 
/V)-9-(;^^/V^:^-)-6-:*-=3fy-2, 3, 4, 5— 7^h9t:Kn-6H-t;'y^K[4, 5- 
b][l, 5]:^-^1?-:/v'^(^#^j30(Z)'ft:'^i^:202mg);{i^ej. 5- (2-7<b=3ri/-<i/v'/V) 
-7-(2-7{'^/l'73iri/l')-9— (-?<^/V;^>'V:iJ^=^/^)-6-::^-'3ey-2, 3, 4, 
7tKn-6H-try^KC4,5-b][l, 5]:^=3rf-y'v/>';6S#e,;h.fc(188mg. 87%)o 




51 
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• 



'CT/JP03/00263 



MS (FAB*) /a/^: 468 (M+H*) 



HRMS(FAB+) iCMHagNjOsS iLT 



t1-#{ig: 468. 1593 



H^iM: 468. 1583 




/W)-9-(p<^/Wf^;r)-6-:t^y-2, 3. 4. 5-xh7tKn-6H-try^K[4. 5- 
10 b] [1, 5];^-=¥i^)/■^^i^(##M31(^'fk;'^^^;23Omg);0^e>. 5- (4-:77V;^n^>'t? 

7k)-7-(2-;^^/V73ir^/V')-9-(;^^/V';^>'WJ^:^/W-6-;r=3ry-2, 3, 4, 5- 

7"h7l:Kn-6H-fc°!J^K[4,5-b]Cl, 5];e-'ar1^y-i/>';0S#^tl/yfc(225mg. 91%)„ 

MS(FAB^)i!l/^:456 (M+H+) 

HRMS (FAB+) : C„Hj3FN804S tVX 
15 ft#{fi: 456. 1393 
||^Kj^:456.1413 

<mMmi> 




wo 03/062245 
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5-[3, 5-lf;^(hy:7/W3hn7<^/W)^>'i^/l']-7-t5'na-9- (^/^7j^y>'-4— T 
M-6-:t^y-2, 3, 4, 5-xb9tKn-6H-t°y:5K[4,5-b][l, Sl^^-^y^i^ 
^-i^^mvcOit^miTS. 8ms)Ky=^=^^^^'i^>'^(27. 4ms) s'rhV'^^(h])^:^=^ 
j\y:^y^y^»y<V-:^^J^i8. 8mg), h/VJ^i^(lml) . 1. 4-Z^:^^^iy(0. 5ml):S:t^ 
5 2molXLm^'rhV^J^7kmm (1ml) SriJfl;tTT/V'=i'>'^?JfBTT'3NFK;!jP^iSi5fDb/Co 

^(hy7/w;^-op«^/W'^:/5^/^]-9- (^/V3i^y>'-4 — C/V) -6-:^-=35^y-7-:7a: 
10 ^/l'-2, 3, 4, 5— 7"h9fcKn-6H-try5K[4,5-b]Cl. 5];e-=^r-y-yi^>';6S#f5tb 

fc(80. 9mg. 95%)o 
MS(EI)ni/z:566(M*) 
HRMS(EI):C27H24F6N403 i:bT 
H-^®:566.1753 
15 |^?i9^:566.1760 

<mmm2> 



20 i3t3-9- -6-:t^y-2, 3, 4, 5-7"b^fcKn-6H-t:°y$ 

KC4,5-b][i, ^']^^^-/i^i^m^m7(r>i\:,^m\78. Sms)m:^2-y;v:tviy^ 

=^;V:^mymi.31. 5ing);Ji^b. 5-[3, 5-lf;^(by7/U:^np<^/V')--<>'>?yV] -7- 




wo 03/062245 
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(2-7/W;rn7airi/V') -9- -6-:t^y-2,. 3, 4, S-y'h 

7t:Kn-6H-b°y5;K[4,5-b]Cl, 5];^=3{^1^i/v^>';iS^b4^f^l(75. 6mg. 86%)„ 
MS(EI)m/z:584(M*) 
HRMS(EI):C27H23F7N403 iLT 
5 t^#'liI:584.1658 
ll?l!lflt:584.1650 

'H-NMR(400Mz, CDCl3)ppm:2.00-2.09(2H, m), 3.29-3.38(lH, m), 3.71-3.78(4H, m), 
3.81-3.92(5H, m), 3.99(1H, d, J=15.1H2), 4.32-4.45(2H, m), 5.36(1H, d, J=15.1Hz), 
6.92-6.98(lH, m), 7.16-7.22(1H, m), 7.31-7.37(1H, m), 7.44-7.50(lH, m), 7.73(2H, 
10 s), 7.82(1H, s) 

<mMms> 



15 no-9-(^/P7j>y>'-4-^/V)-6-;^^y-2, 3, 4, S-T^h^tKn-eH-fy^ 
KC4,5-b]Cl, 5]:^-:ari^yv'>'(##M7(0>^b-^i^;78. 8mg) jStr;«2-^^/V7aic:^ 
/u;j<n>'^(30. 6mg)y?>*b. 5-[3, S-lf^CM;:^/^:^^^^^/^)^:/^;?/^] -7- (2 
-^^/l'7ai::i/l')-9-(^/l^Ji^y:/-4--</V)-6-:^'^y-2, 3, 4, 5-xh7fcK 
t3-6H-l::*'y^K[4,5-b]Cl. 5]:*-dff->/->'V;0S#e>tl/fc(74. 4mg. 85%)o 

20 MS(EI)m/z:580(M*) 

HRMSCEDiCasHagFeN^O, t\^X 
t|-^ffi:580.1909 
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lli>l>llS:580.1948 



15 




5 mmmitmm(D:^m^^^.5-i3, ^-y£7.i:f^)yMxi:^'^jV)-<'y^^)V\-i-'!7 

nn-9-(^/V*cy>'-4— r>'V)-6-:^^y-2, 3, 4, 5-xh7tKD-6H-t°y5: 
K[4,5-b][l. 5]:^^1^>^->:/(#%^Hj7(Z)'fk'g-i^;78, 8mg):5tU«2-^nn73^:=/V' 
xKn>'M(28. lmg);?)>^>. 5- [3, 5-tfx^(hy7/V::^-tt7<5^/V)^:^i^/V] -7- (2-^ 
np:73^^/V)-9-(^>'V2}^y:^-4-'l'/^)-6-:^^y-2, 3, 4, 5-xh^tKn-6 
10 H-lfy5K[4,5-b] [1, 5];r^1^>^i^:>':6S#bttfc(79. Omg. 88%) o 
MS(EI)m/z:600(M*) 
HRMSCEDrCa^HaaClFfiN^Os hX^Z 
tf#'(|t:600.1363 
|IMHit:600.1375 




%WS^\hW^(0^m\^^X>. 5-[3. 5-l^'>^(hy:7/V^ct^f=-/V)^>'i?yV]-7-^ 

55 
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10 



vix:i-9-(^/l'^])>-4-4M-6-:^^y-2, 3, 4, 5-v"h7fcKo-6H-try^ 
K[4,5-b][l. 5l:^^-V'y^i^>^i0^m7(Dit^m;78. 8mg)RXJ^4--7jl^:tvx-^:j^ 
::;yV7KD>'^(25. 2mg)d>e>, 5-[3, 5-}f:^i]>})y/V:ttt^^/U)^>'i^/U2-7- 
(4-y^/U;e-n:7rn;^/V)-9-(^/Vz}>yv-4 — (/\^)-6-:t^y-2, 3, 4, 5— 
7tKn-6H-fc°y^KC4,5-b3[l, 5];*-dfi^i/>>'^j6S#e>;}xyh(61. 5mg. 70%)„ 
MS(EI)m/z:584(M*) 
HRMS(EI):C2vH23F7N403 iUT 

tf^^:584.1658 

USHt: 584. 1659 




nn-9-(^/W?i^IJ>'-4-^/W)-6-^^y-2, 3, 4, 5-7^h7tKcr-6H-t:°];? 
15 K[4,5-b] [1. 5l:t^^yiy>'(0mm7(Dit^m;78. 8mg):&T^2. 4-v?7/U;e-n 
7ai-/V7}?ni^^(28. 4mg);ei*e>> 5- [3, 5-lf>^(M;7/V:^o^^/t')^>'i;^/V] -7 
-(2^4-v>7/P;e-ny^i::i/^)-9-(^7l-Jl>y>— 4— fyl^)-6-::^-^y-2, 3, 4, 
5— 7"h9kKn-6H-t:'y^KC4,5-b][l. 5];*-=aE^-lhyi/i^;6S#btt:fe(77. 8mg. 8 
6%)o 

20 MS(EI)m/z:602(M0 

HRMS(EI):C27H22F8N403 i:LT 

56 
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f|-^^:602.1564 
lia!HiS:602.1589 



wo 03/062245 




<mMm7> 



OMe 




0^ 

vtn-9- (^/\y^])>-4-4^l^) —6-yt'^y—2, 3, 4, 5— 7"h^tKP-6H-t:°!;^ 
K[4,5-b]Cl, 5]:^-dei^i/>'i^(#%M7<Z)'fb'^i^;78. 8mg)S.tJ«4-p«h^iX:7^^ 

-y^h^-yysi=^^U) -9- -6-:t^y-2, 3. 4, 5-7^h7t:K 

n-6H-fc!'y^K[4,5-b][l, 5l:t^'f-:/i>^>'ibmhtlM2. Omg. 80%)„ 
MS(EI)m/z:596(M") 
HRMS(EI):C28H26F6N404 tVX 

fF^'K:596.1858 

IIS!l<it:596.1871 

<mMm8> 



57 
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m 



•CT/JP03/00263 




nn-9-(^/W2i>>;>'-4 — i/]^) -6-:t^y-2, 3, 4, 5— 7^h^t:Kn-6H-t'i;^ 
KC4.5-b][l, 5l:t^-^y^-y:yi0^nm7<Djt^m',78. 8ms)RtJ^2.4-i:^^h^t^ 
5 7^:^yl'Jj^n^^(32. 8mg)d*e>^ 5^ [3, 5-lf^(hy:7/W:e-t2p<^/V)^:^i^y^] -7 
-(2.4-v^7<h'3r5/:73:c::/W)-9-(^7V5j>y>'-4--f/V)-6-;^dry-2, 3, 4, 5 
-xb9tKD-6H-t°y5K[4,5-b]Cl, 5]::^=ari^>»>';6S#btuf^l(73. 8mg. 7 
9%)o 

MS(EI)m/z:626(M*) 
10 HRMS(EI):C29H28F6N40si:LT 
fl-^#[:626.1964 
lia!lM:626.1951 

<IIJSM9> 



^^-9-(^/^7J^y:/-4-^y^)-6-;^dry-2, 3, 4, 5— 7^h7fcKc-6H-fc°y5: 

58 



15 




wo 03/062245 
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K[4,5-b]Cl, 5l:t^-^:/-»'i0^m(Dit^!^;78. 8mg);RtJ«4- (^^7«^yUT^ 
/)y:ji:=./\y:^x:ilym(29. 7mg);6*b. 5- [3. 5-lf;^(hy7/k;e-p^^/l')-<>^^^/l'3 
-7- [4- (>?;?«^yV'T^/)73i— /l^] -9- (^/l^m>'-4 — <M -6-:i-'^y-2, 
3, 4, 5-7^h7tKP-6H-fc"y^K[4,5-b][l. 5]^=^i?->^-2^>';dS^f ^ttfc(56. 0 
5 mg, 61%)o 

MS(EI)m/z:609(M*) 
HRMSCEDrCggHagFeNgOa t\^X 

H-#fi£:609.2175 

liayflt:609.2153 

10 

<^JS^J10> 



t3n-9-(^/P7}>iJ>'-4— f/V)-6-;^=¥y-2, 3, 4, 5— xb7l:Kn-6H-lfy^ 
15 K[4,5-b][l, 5]:^=3fi^y'iyi/(##M7<D{b-^i^;78. 8mg)S.t/2-p<h=^riX:7airi 
/PjKnV^(27. 4mg)d>b. 5- [3, 5-tf;^(by:7/V;^-n^^>'V)^>'i^/k]-7- (2 
-p<h'^->:7air:^/U)-9-(^/V;i}>yv-4->f/>)— 6-:^dry-2, 3, 4, 5— T^h^fcK 
n-6H-lfy5:K[4,5-b]Cl, 5]:^'¥i^yi/>'^S#^>ttfc(77. 5mg. 87%)o 
MS(EI)m/z:596(M*) 
20 HRMS(EI):C28H26F6N404iU-C 
tf#^:596.1858 
llill'(lt:596.1843 




wo 03/062245 ^^CT/JP03/00263 



<IIJS^J11> 




mMmimm<D:^mK^^. 5- [3, 5-\fMhV'^/i-:tu;^f-/i^)^i^-:^/v-i-7-i!7 

5 xiu-6-7t^y-9-l4-i\i°r2])-:;^>^-l-4/V)\i'^])i^>-l — r/^]-2, 3, 4, 5 
-xh7fcKn-6H-t:'y^K[4,5-b][l, 5]^^i^yi/:/(#%M8(^'^b'a-%;80■ 0 
mg)S.rJ«73:::^/VJj^t3>'^(20. Omg);0^e>^ 5- [3. 5-lf;^(M;:7/W^np{^/V)^>' 
i^'/l'] -6-:^^y- 7- v'a^^/W- 9- [4- 1 —f /V) t'^yi^^:/- 1 — f 

/^]-2. 3, 4, 5— 7^h7fcKn-6H-t''U^K[4,5-b][l, 5']:t^^y^Zy:^ibmhtlf!i 
10 (51. 8mg^ 61%)o 
MS(EI)m/z:633(M*) 
HRMSCEDlCaaHaaFeNgOg tVX 

tf^lit: 633.2538 

llll){it:633.2507 

15 

<IIJSM12> 




60 



wo 03/062245 



m 
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on-6-:^^y-9-[4-(t°nlJi;?>'-l— r/V')t°-<yv^i^-l — r/l']-2. 3, 4, 5 
— rh7tKn-6H-lfi;^KC4,5-b][l, 5']:t^'^y^iy^:yi0^m8<Dit^m;8O. 0 
mg):2^t;«2-^^>'l'73i:=iyl'7}?n>'^(22. Omg);6^^. 5- [3, 5-lf;^(MJ7/l';tnp< 
5 f^/U)^:xi;?yl^]-7-(2-p<^>'^7i:=^yW)-6-;e-=^y-9-C4-(t°py^;^>'-l- 
^/V')t'^yi:;^>'-1— r/^]-2, 3, 4, 5-f^h^tKo-6H-fc°y^K[4,5-b]Cl, 5] 
:t=3f-ih)/i/:/;dS;J|.e>tlfc(45. Omg. 51%) o 
MS(EI)m/z:647(M*) 
HRMSCEDrCaaHasFeNgOa tUT 
10 H-^1it:647.2695 
Ilil!ltt:647.2707 

<IIJfe«aji3> 



15 5- [3, 5-lf;^(M;7/^::e-n;^^/V')^>'i^/^] -7- (4-7/^::*-n:73i:=:/V') -9- 

(p«^/W;^/W7jN:=^/V')-6-^^y-2. 3, 4, 5-xh7tKn-6H-lfy5K[4,5-b][l, 
5]:^dei^J/>»'(##Ml7<7)'^^i'g'#I;914mg) I;:. 4- (fny-C^^'-l— Y/V) tf^iJ^^ 
:/(268mg).:i^^y7'i3l::VU:3^^/WT5:>'(0. 6mL):RtJ^l. 4-v?;^=^f-i^(10mL)^ 

20 LT. iafP^m7Km-:^hye7A7K^I^S.tJ«l&^:^fi7K-CJilM^feSfe?tm. ^7K«m':J-by'> 



F 




61 
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m 
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{,A.-yfVirxxy^:=.iV) -6-;5t-=3ry-9- [4- (t'oyi^^^:/-! — f/v) t:°^y 
i^^—l-^/Wl-a. 3. 4, 5— rh^fcKPt-6H-fcry^K[4,5-b][l. 5]::a-^i^yi/ 
V;6S:f|.p5;ixfji(631mg. 61%) 0 
MS(EI)m/z:651(M*) 
HRMSCED-.CazHsgFjNgOz h\JX 

th#M:651.2444 

UMiit-.eS 1.2398 

»H-NMR(400Mz, CDCl3)ppm:1.46-1.87(6H, m), 1.92-2.17(4H, m), 2.24-2.36(lH, m), 
2.56-2.69(4H, m), 2.99(2H, dd, J=13.2andl3.2Hz), 3.39-3.48(lH, m), 
3.90-3.99(lH, m), 4.05(1H, d, J=15.1Hz). 4,31-4.38(2H, m), 4.67-4.81(2H, m). 
5.33(1H, d, J=15.1Hz), 6.90-6.98(2H, m), 7.39-7.45(2H, m), 7.76(2H, s), 7.86(1H, 
s) 



-6H-t:°y^KC4.5-b]Cl. 5];^=¥i^:/'»'(#%Ml8<Z)^b-^i^;86. Omg)S.tJ«l 
-(t°y5::;^:/-2— r/l-)t:°^yv^^2*i^ii:(43. Oing)/&>e>. 5-[3, 5-lf><.(by7/W 

62 
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2-'</^)fc'^7>^:/-l— l'/V]-2, 3, 4, 5— 7"h7tKn-6H-l^y?K[4.5-b3[l, 
5];^-'^E^1^)/'»';^5#^tl.fc(56. 2nig. 57%) » 
MS(EI)in/z:657(M*) 
5 HRMSCEDiCsaHaaFeNTOg^bT 

tf^^it:657.2287 

IIS!IM:657.2283 

^H-NMR(400Mz, CDCl3)ppm:1.93-2.03(lH, m), 2.09-2.21(lH, m), 2.27(3H, s), 
3.29(1H, dd, J=15.1and4.4Hz), 3.79-4.00(10H, m), 4.31-4.44(2H, m), 5.33(1H, d, 
10 J=15.1Hz), 6.52(1H, t, J=4.6Hz), 6.95-7.03(lH, m), 7.03-7.09(lH, 
m), 7.21-7.26(2H, m), 7.57(2H, s), 7.80(1H, s), 8.33(2H, d, J=4.6Hz) 

<mmmi5> 



15 MM^l3tmm(D:^^i^^\). 5- [3, 5-if;^(h!;:7/v;^i3^^/^)^>^i;'/i'] -9- 
(p<5^/^;^/V7|N=i/H-7-(2-7«^/U'73i::^/^)-6-;^^y-2, 3, 4, 5— rh^tKn 

-6H-ify5:KC4.5-b][i, 5lyi-^-ty^-y:y(m^miS(D'{h-^m:86. Onis)Rni 

-(t'yi^>'-2--r/^)lf^7i^>'(30. Omg);5>e>. 5-[3, 5-lf>^(hy7/U;^07<^ 
/l')^i^i^/V]-7- (2-7«^/W>'3i=/V) -6-:^-=3E^y-9-[4- (t:''yv'>'-2-^/W) 
20 f^7i^>'-l--r/l']-2, 3, 4, 5-xh^fcKci-6H-lfy^K[4.5-b][l. 5];^d5^ 
f-y^>'>';0S#btbfc(77. Img. 78%)„ 
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MS(EI)m/z:656(M*) 
HRMSCEDrCjaHaoFeNeOa t\^X 

fi-^'fli[:656.2334 

^Ml^:656.2310 

5 

<mMmi6> 



10 -6H-t°y^KC4,5-b]Cl. 5]:^dei^y^/>'(#%^Jl8(D'^b'a'^;86. Omg)^t)«l 

[3, 5-t";^(hi;:7/V':^t3p<^/l^)^>';^;V] -7- (2-^5^/^:7ai:=-yH -6-:^^y- 
2, 3. 4, 5-7"h^tKn-6H-tr!J?K[4,5-b][l, SDj^def-y^/i^JdS^^jtufeCeO. 
7mg. 65%) o 
15 MS(EI)m/z:621(M0 

HRMSCEDrCaoHjgFeNgOs t\^X 

tl-^<jt:621.2175 

ll?l!Mii:621.2192 

iH-NMR(400Mz, CDCl3)ppm:1.92-2.04(lH, m), 2.10-2.20(1H, m), 2.13(3H, s), 
20 2.25(3H, s), 3.30(1H, dd, J=15.1and4.4Hz), 3.50(2H, dd, J=4.4and4.4Hz), 

3.63-3.70(2H, m), 3.76-3.95(6H, m), 4.30-4.43(2H, m), 5.32(1H, d, J=15.1Hz). 



Me 




64 
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6.95(1H. brd, J=7.3Hz). 7.05(1H, brdd, J=7.3and7.3Hz), 7.20-7.25(2H, m). 7.57(2H, 
s), 7.81(1H, s) 
jlll^: 160.5-163. S'^C 

^M-iW.:C. 57.97; H, 4.70; N. 11.27 
Hzll'ltrC, 57.90; H, 4.70; N, 11.33. 

<IIJ6^jl7> 




10 

mMmi3tmm<D:^m^j:^s 5-[3. 5-f';^(hy77i';rn^^/p)^i^i^/V']-9- 

-6H-fc°y^K[4,5-b][l, 5:\:t^-^:/iy>'(0^^mi8<Dit^^;86. Omg)RXJ^l 
-2}>/W$/Vt!'^7i?>'(20. 6mg);5>fe>. 5-[3, 5-lf y^(MJ:7/W:^np(5^/^)^:/i;?/W] 
15 -9- (4-3!}>/W5/Hf^7-:^V-l-^>'V) -7- (2-p<'5^^l'7ai=./V) -6-;r=^y-2, 
3, 4, 5-xh9fcKn-6H-t'y^K[4,5-b][l, 5];r^1^)/^/^^^s#bnf^:(8. Omg. 
9%)„ 

MS(EI)ni/z:607(M*) 
HRMSCEDtC^gHj^FeNgOs t\^X 
20 th^^:607.2018 
[:607.1995 
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<mMmi8> 




— 7-(2— /U)-6-::^-=ary-2, 3, 4, 5-7^h9tKo 
5 -6H-t'y^K[4,5-b]Cl, 5l:t^-^:/iy:y(0mmi8(Dit'a-m'.86. Oms)RXM^ 
^y^—Jl^-i-hV^J>>^(16. 5mg);{)^b^ 5-[3, 5-lf;^(MJ7/^^np<^/V)^^v^/lx] 
-9-(4^^:/-/^-l-'^/l^)-7-i2-^^^l^-:7a^=i/U)-6-:t^y-2, 3, 4, 5 
-xh7tKci-6H-lfy^K[4,5-b][l, 5];^dr1?-yi^>';0S#e>tb^(53. 8mg. 6 
4%). 

10 MS(EI)m/z:56i(M*) 

HRMS(EI):C27H2iF6Ns02 tVX 

IIWil:561.1597 

'H-NMR(400Mz, CDCl3)ppm:2.01-2.12(lH, m), 2.21-2.32(4H, m), 3.41(1H, dd, 
15 J=15.6and4.9Hz), 3.74-3.85(lH, m), 3.91(1H, d, J=14.6Hz), 4.45-4.57(2H, 

m), 5.32(1H, d, J=14.6Hz), 6.94(1H, d, J=7.8Hz), 7.07(1H, dd, J=7.8and7.8Hz), 
7.14(1H, d, J=1.0Hz), 7.27-7.33(2H, m), 7.59(2H, s), 7.84(1H, s), 
7.86(1H, d, J=1.0Hz), 8.58(1H, s) 



20 <MM9'll9> 



66 



wo 03/062245 ^PCT/JP03/00263 



15 




(p<f^/l';^/l'5!!^^7H-7-(2-p<^/W73i:=:/W)-6-;r'3ry-2, 3, 4, 5-7^h7t:Kn 
-6H-b:'y3:K[4,5-b]Cl. 5]:^^-y-:/v'^^(##Ml8cO'fb'g-#3;86. Omg)Rm, 
5 2, 4-7^h7y'— /^•:M-yiJ7A*i(16. 5mg)/{i^e>. 5-[3, 5-\fMh]}yjl-^^:^'f-J^) 
^:/i//V]-7— (2-7«^/l^'73i::^/V)-6-^'^y-9-(l, 2, 4— xh^y-Z^-l 
-^/^)-2, 3, 4, 5-xh^fcKn-6H-fc''y5;K[4.5-b]Cl, 53:^'¥1^>^i^V^^#e> 
tl/fdCei. 8mg^ 73%) o 
MS(EI)m/z:562(M*) 
10 HRMSCEDrCaeHaoFeNeOz^UT 

f|-#^:562.1552 

IIM#[:562.1569 

<lim«Wi20> 




IIJfe^Jl3^I^^C0:3^&(c:j;«9. 5- [3. 5-lf';^(hy7/^:^n7<^/V)^Vi^/^]-9- 
(p{^/w:5^y'^/|^:=/V)-7-(2-p«^/^73i=/V')-6-;^=3ry-2, 3, 4, 5-xb7tKn 
-6H-t:''y^KC4.5-b][l. 5]^=ar^^y'■^^^(##^Jl8«7)'^b;'^^^;86. Omg)Jtm, 
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- 9 - ( 1 , 1 - v?;r=3r y f^;t^/W5i^y >-4 —<;V) - 7 - (2 - ^^/V-^rn— /V) - 
6-:^=3E^y-2, 3, 4, 5-7"h7l:Kn-6H-fy5K[4,5-b][l, 5]^=aE^f-yi^>';6Sj^ 
hfltL{12. 5mg. 13%)„ 
5 MS(EI)m/z:628(M*) 

HRMS(EI):C28H26F6N404S tVX 
t1-#'(il:628.1579 
^S>Jflt:628.1523 

'H-NMR(400Mz, CDCl3)ppm:1.94-2.05(lH, m), 2.11-2.21(1H, ra), 2.23(3H, s), 
10 3.00-3.09(4H, m), 3.29-3.37(lH, m), 3.75-3.83(lH, m), 3.86(1H, d, J=14.6Hz), 
4.33-4.44(6H. m), 5.31(1H, d, J=14.6Hz), 6.93(1H, d, J=6.8Hz), 7.06(1H, dd, 
J=6.8and6.8Hz), 7.21-7.30(2H, m), 7.57(2H, s), 7.81(1H, s) 




-6H-lfy^K[4,5-b]Cl, 5l:t^-^yi^>i0^miS(Dit^m;86. Omg)RXJ^3 
20 - {=^h^iy:^/\^:^:=^/\^) \i°^V 1^:^(28. 3mg) f)^^. 5- [3, 5-lf ^ (hy7/U:^P^^ 
^^/-^/P] - 9 - [3 - (aih!i|ri^;<7/V7Hc=/V) i^^/- 1 — O^l - 7 - (2 
/U7::c:=i/V)-6-;e-=^y-2, 3, 4, 5-7"h7tKn-6H-l::°y5:K[4,5-b][l, 5]:^ 
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de■1^y'»';iS#e>H:fe:(6l. Smg, 63%) o 
MS(EI)ni/z:650(M*) 
HRMS(EI):C32H32F6N404 tVX 
tf^^:650.2328 
5 ||^l|fii::650.2351 



<mmm22> 




10 (p^^/W^^/VtJn^/W) — 7— (2— /W) — 6— :^^y-2, 3. 4, S-xh^tKn 
-6H-tfU^K[4,5-b][l, 5];e-=3ei^ys^>'(##Ml8(^'fk'a'«^;86. Oing)RXJI^4 
-(rchd{-e/:^y^j}^f^/V)b:''^iJ<;?:/(28. 3mg);e)^bx 5-[3, 5-fc';^(hy7/V';rnp«5^ 
/W) - 9 - [4- i:s^h^->:^/l'^^/\^) \^^Vi^:y- 1 -^/l^] - 7- (2-;^^ 

/V)-6-:^=3E^y-2, 3, 4, 5-xf7tKn-6H-fc°y^KC4,5-b] [1, 5];^- 
15 ^f-2/^^V:dS#feti/;^c(64. 6mg, 68%)o 
MS(EI)ni/z:650(M*) 
HRMS(EI):C32H32FeN404 tVX 
t|-#iiS:650.2328 
IIWiS:650.2351 

20 

<^Jg^j23> 
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(2— ^^/U:73i:=i/W-6-:^'3fy-2, 3, 4, 5-7^h7fcKn 
-6H-l:°y^K[4,5-b][l, 5l:t^'9-yi^^^m^miS<Dit^m;86. Omg)jS:tl«3 
5 -;&/W^^>r/Hf^yi^i^(23. lmg)d^fjs 5- [3, 5-lf;^(hj;:7/W:^n^^/V)^>' 
-✓^/W]— 9- (3-;^7/W-=?^-i'/Ut:°^yv>:x-l— f/V) -7- (2-p«^/W>'3i^/V) -6- 
:^^y-2. 3. 4. 5-7"b9l:Kn-6H-fc:'y^KC4,5-b][l, 5];^=¥f-y'i^>';$5#P, 
ttfc(74. Omg, 79%) o 
MS(EI)m/z:621(M*) 
10 HRMSCEDrCaoHagFgNsOa ^UT 
ti-#{iS:621.2175 
|lil!Jfii[:621.2139 



<IIJfeM24> 



15 




HjNOC 

^Jfe^Jl3^|^#(Dj^&{CJ;t)s 5-[3, 5-tf;?^(hy7/W;^-t3p<^/V')-<>'i^/V]-9- 
(p<^/W;^/VJ^::^/V)-7— (2— p«^/^7ai:=i/l')-6-:^^y-2, 3, 4, 5-7^h7t:Kn 
-6H-fy^K[4,5-b][l, 5]:^^-y-yiX>^(#%0iI18(D'fl:'a-i^;86. 0mg)^t;^4 
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-:iJjW<^yf/l^\^^Vi^X2S. lmg);0>bs 5- [3, 5 -tf;^(hy 7/1^:^-137(^/1/) 

i^/i/] - 9- (4-;«7/w-?^^/nf ^y^;?:/- 1 - 7- (2-^^/^731-/^) -6- 

:^dfy-2, 3. 4. 5-7"h7tKD-6H-fc°y^K[4,5-b]Cl, 5]:t=3E^f-y-2/>';iS:^tf> 
tltl{70. Omg> 75%) o 
5 MS(EI)m/z:621(M*) 

HRMSCEDrCjoHagFeNgOs tVX 

tf^'fit:621.2175 

IIMI'(ti:621.2142 



10 <^MM25> 




mMmi3t^m(D:^m^^^. 5- [3, 5-lf>^(hy>'/V:^a7{^/^)^>'i;?/l/]-9- 
(p<9=-/^;^/^/}^:=^/V)-7-(2-7<f=-/W:73i=^/U)-6-;^^y-2, 3, 4, 5-7"h7t:Kn 
-6H-lfy^KC4,5-b]Cl, 52:^^'^yiy>i0^nmi8(D^h^m;86. Oms)RXJ^3 
15 - (^;^p{^/VT^y) trnyi^V(20. 6mg)j{)>b. 5- [3, 5-lf;^(hy:7/i/:ra^^/W^ 
>'i^/V'] -9- [3- (-i^p^^/VT^y) tfnyt^^^-1 — T/l^] -7- (2-^^/1'73^^/V) 
-6-;t^y-2, 3, 4. 5-xh9fcKn-6H-lfy^K[4.5-b][l. 5]:*-=3r-y-yi/V/5S 
#6)tbfc(54. 7mg, 60%)o 
MS(EI)m/z:607(M*) 
20 HRMSCEDrCaoHsiFeNgOgtLT 

tf^^:607.2382 

liaO#::607.2368 
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<MMm26> 




5 (^(^^/u^?./^;!}^^/^)-?— (2-p<f^/^:73l:^/^)-6-:?^^y-2, 3, 4, 5-7^b^tKn 
-6H-t'y^K[4,5-b]Cl, 52:t^'9-l/iy>'i0^mi8(Dit^m;S6. Omg):S:tJ5l 
-;^'f-/U:^^if^'7i^>i20. 6mg);&=»e>. 5- [3, 5-lf;^(by>'/V:^T37<^/^)^i^i;? 

y-2. 3, 4, 5— rh^l:Kn-6H-t'y^KC4,5-b][l, 5];^=¥■l^>^i^>';a5#fe;i^fc 
10 (55. 5mg, 61%)o 
MS(EI)m/z:607(M*) 
HRMSCEDlCaoHaiFeNgOz tX^X 

ti-^#::607.2382 

^i!)M:607.2362 

15 

<mMm27> 




Me 



72 



wo 03/062245 
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-6H-try^K[4,5-b][l, 5]:^-dfi^i/v'>'(##^?iJ18(7)'fb'^i^:86. 0mg)^D«3 
-(T"fe^/VT^y)lfo!;i^V(23. Img) 5- [3, 5-fc'';^(hy>^/V:rD7{^/W)^ 

-6-:^dry-2, 3, 4, 5-xh7tKn-6H-t:"y5KC4,5-b] [1, ^'\i>r^^:/l^l^t^ 
#6)tl/fc:(65. Omg. 70%) „ 
MS(EI)m/z:621(M*) 
HRMSCEDrCaoHagFeNgOs ^UT 
10 tf-##[:621.2175 
^i!l'fit:621.2173 

*H-NMR(400Mz, CDCl3)ppm:1.90-2.03(5H, m), 2.07-2.19(lH, m), 2.19-2.32(4H, m), 
3.28(1H, dd, J=15.1and4.9Hz), 3.49(1H, dd, J=11.7and4.4Hz), 3.69(2H, dd, 
J=6.8and6.8Hz), 3.74-3.91(3H, m), 4.29-4.42(2H, m), 4.52-4.62(lH, 
15 m), 5.32(1H, d, J=14.6Hz), 5.63(1H, brs), 6.91-6.98(1H, m), 7.01-7.08(1H, m), 
7.18-7.26(2H, m), 7.57(2H, s), 7.80(1H, s) 

<lli£^j28> 



Me 

20 mMmi^hwmco^m^i^^. s-cs, s-t^j^chy^/w^^n^^/w^^^v^/w] -7- 

73 




wo 03/062245 



m 
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o-6H-t''y5:K[4.5-b][l, 5];r=3rf-i/:>'V(##^J17(^'fb'^#l;86. 6mg):S:U^l 
-T-fe5^/Vfc'^7S?>'(48. lmg)d>fe^ 9-(4-r-fe^/H::"^7v^>'-l-'l'/V')-5- 
[3, 5-lf;^(^y:7/^;?^o^^/^)^>'i^/l']-7-(4-7/^:^t373l:=:/^') -6-;e-'3ry 
5 -2, 3, 4, 5-xh7tKn-6H-fc:'y^K[4,5-b][l, 5]^^i^:/i<^:/;^S:^|.^,t^fc(6 
8. 2mg> 73%) „ 
MS(EI)ni/z:625(M*) 
HRMSCEDiCjsHaeF^NsOa irUT 
tf#{it::625.1924 
10 ||ffl!j'fii:625.1972 

<MMM29> 



mmmi3tmm(D^m^j^^. 5- [3. 5-if;^(hy:7yv;^-n7<^/v)-<^>:^/v]-9- 

15 (^^/l';^/V'^:=^/W-7-(2-p«h'35^i^:73^=^/^)-6-;*-^y-2, 3, 4, 5— T'h^fcK 
n-6H-fcry5K[4,5-b]Cl, 5]:^=¥-!^yw(##^?!I19<^'fb'^i^:88. 5mg)^m 
-T"fe^/Hi°-<7i^:/(48. lmg);&^e^. 9- (4-T-fe^/H;°-<9i^>'-l-'l'/^) -5- 
[3, 5-lfx^(hy:7/V';rnp<^/l')^>'i^/^]-7- (2-^h'aE^i/':7ai=./V) -6-:^^y- 
2, 3. 4, 5-xh7fcKi3-6H-fy5:K[4.5-b][l. 5]::^-=¥i^yV^;6S#e)tt/c(86. 

20 2mg^90%)o 

MS(EI)ni/z:637(M*) 




wo 03/062245 




CT/JP03/00263 



HRMS(EI):C3oH29F6N504 ^LT 
f|-#fiS:637.2124 
|IMiS:637.2085 




5K[4,5-b]Cl, 5]:^=3ei^ye/>'(##M210'^k•^^^;84. Omg)^t;«l-T-fe^/H:' 
^7i^>'(23. lmg);d^b^ 9-(4-r-fe^/H::°-<7v^>'-l — r/l-)-5-[3, 
(hy7/V;*-n7«^/W^>'i^/^]-6-;r'^y-7-7'3i:=i/^-2, 3, 4, 5-xb7fcKn 
-6H-t:°y$K[4,5-b][l, 5]::e-^1^i^:>'>';0Sj^|.e,tl/fc:(53. 7mg, 59%)o 
MS(EI)m/z:607(M*) 
HRMSCEOrCzgHayFeNgOa tVX 

tf»#::607.2018 

11^11^:607.2049 



<mMm3i> 



75 



wo 03/062245 



0' 
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r 




mmmi3tmm(D:^m^x^. 5- [3, 5-t';^(hy7/u;e-n7«^/^)^>-i^/u]-7- 

(4-7/^:*-o-2-;?<^yW7ai=:/l')-9-(p(^/l';^7^:t?— /W)-6— :?^^y— 2, 3, 4, 
5— T^h^tKci - 6H-fc°y [4,5 -b] [1 , Sl^^l^y'iyly im^m20<Dit^m ; 88 
8mg)^ltJ«l-T-fe^/H:f^7i^:/(23. lmg);&>^> 9- (4-T-fe^/l'b''^^i>>'-l 
— f/l^) -5-[3, 5-tf;^(hy:7/V;^np<^/W)^:^i^/^]-7- (4— :7/u:a-n — 2— 
5^/V73i=/^)-6-;2hdey-2, 3, 4, S-T^h^tKn-eH-fP^KU.S-b] [1, 5] 
;^-dff-i/i^>'^S#e>tt;/h(47. 4mg.49%)o 
MS(EI)ni/z:639(M*) 
HRMSCEDiCjoHasFyNgOa tVX 

fi-^^ii::639.2080 

ll?l!Hlt:639.2078 

<mmm32> 



a 




Me 



76 
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0' 
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mmmi3tmm(D:^mK^K). 4-12, 5-\fp^ihvy/i-:^x2^^/>)^>i^/i^i-6- 

i2-^=^/l^-7^=-/l^) -8- —5-:t^y-2, 3, 4, S-xb^tKn 

tfy^K[5,4-f][l, 4];^-'3ri^•^t:V(#%M22(^'^b'a'^^fe);84. Oms)RXJ^l-T±^ 
/Vtf^7v^:/(23. liag)ib>^^8-i4-T±^Jl'}^^Vi^>'-l — f/V')-4-[3, 5- 
5 lf>^(hy7/^;^t3^^yv)^>'i/^yW]-6-(2-^^>'V'73:c=^>'W-5-:^=3f.y-2, 3, 4. 

5-xh7tKnfy^K[5,4-f][l. 4']:t^-^'^\i'>f>mhtltc(62. 2mg. 68%)o 
MS(EI)in/z:607(M*) 
HRMSCEDlCagHaTFeNgOg tUT 
f+#iit:607.2018 
10 ||?|ij<i[:607.2026 

<^Jfe^j33> 



15 (2-;?«^/V':73ic=i/W -9- i^'^/U:^/U:^:=-jU) —6-:t^y-2, 3, 4, 5— rh^bKo 
-6H-lfy^K[4,5-b][l, 5];^-d{^i^y^/>'(#%Ml8(D'fb■a'^fe;86. lmg):R.r;54 
-(2-;^^yfny^;^y-l — Ol-)li'^])i:^>'i30. 3ms)7!)>h, 5- [3, 5-lfx<.(M;7 
/k:^-cip«^/w)^>'e;?y^]-7- (2-^^/V':7cnc=:/W-6-;*-=¥y-9-C4- (2-;^df 
— (;V)\^^})i^:y-l-y(;Vl-2, 3, 4, 5— rb^tKn-eH-fil^ 

20 K[4,5-b]Cl, 5]:^-'¥1^yi^>';^S#^,tlfc(80. 8mg, 81%)o 
MS(EI)m/z:661(M*) 




77 
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HRMSCEDzCaaHgaFeNsOa tVX 
fl-^#::661.2488 
lim:661.2512 



5 <mMm34> 




-6H-fc'y?KC4,5-b][l. 5]:^^f-:/->^^(##Ml8(D'fk'^<^;86. lmg)S:m 
10 - (^/V7f;y:/-4 — f/i') f^y^^^-Oo. 6ing);0^6>. 5- [3, 5-\fy^(.hVyyi^:^^?^^ 
/V) ^^'i^y'v] -7- (2-^^/v:73i:=/w) -9- [4- (^/P5t;y>'-4 — T/v) t°^yt>:/ 
-l-^/U']-6-;^-^y-2, 3. 4. 5-xh7tKn-6H-t°y^K[4.5-b][l, 5];^" 
'arihi/^'>';as#^ti.:^c(72. 6mg. 73%) „ 

MS(El)in/z:663(M*) 
15 HRMSCEDrCaaHasFeNgOgtUT 
f|-^jjt:663.2644 
liaiJ1li:663.2654 



<mMm35> 



78 
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Me 



mmmi3tmm(D:)jmiM. 5- [3, 5-\fMhv:^/i^^x2^'^;u)^>i;^/\^2-7- 

(2-^^/V:7a:^/^)-9-(7«^/l';^/^^=^/^)-6-;^-^y— 2, 3, 4. 5— T^hytKt^ 
-6H-fy^KC4,5-b][l, 5l^'^-i'y-yX0^mi8(Dit^m:86. lmg)RXJ^4 
5 - (t?7^5^/WT5y)fc°^y;^:/(23. lmg)^^e>. 5-C3. 5-t';^(hy7/V:^n7<^/V)-< 
i^S;^/!^] - 9- [4- (v^^^/WT^/) f^y-;?>^- 1 — T/l-] - 7- (2-^^/V:7;c:=:/W) 
-6-;*-=3ey-2, 3, 4, 5-7"b7t:Kn-6H-t:°iJ^K[4,5-b][l, 5];r=ari^>^v^V36S 
#b;ixfc(84. 2mg, 90%) o 
MS(EI)m/z:621(M*) 
10 HRMS(EI):C3iH33F6Ns02 tVX 

tH|[#[:621.2538 

ll?ll'fit:621.2524 



<IIJfe^j36> 




ll3iMl3^|^:m<^:3^feii::J;t)x 5- [3, 5-}^MhVy/i^:t^;^^/^)^>'i^/\^l-7- 
(2-p<^/^:7^:=^/P)-9-(p«f^/V;^/V/f:^/l')-6-:^-=3fy-2, 3, 4, 5-7"h7t:Ka 

79. 
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# 
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-6H-lfy^K[4,5-b][l, 5];r^1^y^^>^(##^?IH8<D'^b'^%:86. lmg):ROJ4 
-(f^y:^?:/-!— r/W)f^yi^:/(30. 3mg);&^?^. 5-[3, 5-\fP^ihVy/i^:tv2^f- 

-7- (2-p<^/V73i=^/l^) -6-:^=ary-9- [4- (t'-^^y v^^--!-- ^' 
/U')lf^yi^>'-l-^/W]-2, 3, 4, 5— rb7tKn-6H-t'y^K[4,5-b][l, 5];^ 
5 ^-^y^iy^Tltm^tltciSe. 7mg,87%)o 
MS(EI)in/z:661(M*) 
HRMS(EI):C34H37F6N602 tVX 
f|-#flt:661.2851 
llil!jiit:661.2845 

10 

<IIM^J37> 



5- [3, (by:7/W;^cip<^/l.)^:/i;?7V] -9— -7- (2- 

p(^/V':73iri/V)-6-:^^y-2, 3, 4, 5— rh^tKn-6H-l:°y^K[4,5-b][l, 
15 52:^^'^:/-»(m^mi8(D^t^m:86. Omg) , 4- (t-:/h'ari/':i;/V7}^'^/VT^y) 
t'^yi;?>'(36. lmg)^tJ«l. 4-i^::e-^"y->'(lmL)cD^S'a-i^?lr5^^^)Pl^31i5fDU;/ho 

20 Kni^^^-ClmL) tC^S^^U. hP^i^/^T^vCo. lmL)^lT^tl7kg^m(0. 05mL) tr7k 




H 
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Y^'yy-i— (g^^^^/v-) \z.xmm-r^>i. 9- [4- (t^^/^t^:/) tf^y v?v-i- 

-r/V] -5- [3, 5- (hU^yl'i^n^^yl') ^:/v?/l'] -7- (2-p<^/W7az^/V) -6 
-;e-=¥y-2. 3, 4, 5-xh9tKn-6H-fy^K[4,5-b][l, 5]:*-=3f-l^>/v':/;dS# 
5 e>nfc(51. Omg. 53%) o 
MS(EI)m/z:635(M*) 
HRMSCEDrCaiHgiFeNgOa tbX 
f|-i[fla:635.2331 
liaWi£:635.2360 

10 *H-NMR(400Mz, CDCl3)ppm:1.25-1.41(2H, m), 1.91-2.05(6H, m), 2.07-2.19(lH, m), 
2.25(3H, s), 3.04(2H, dd, J=11.2andll.2Hz), 3.28(1H, dd, J=14.6and4.9Hz), 3.75- 
3.90(1H, m), 3.85(1H, d, J=14.6Hz), 3.99-4.09(lH, m), 4.28-4.42(2H, m), 4.72(2H, 
brd, J=12.7Hz), 5.28-5.36(lH, m), 5.32(1H, d, J=14.6Hz). 6.91-6.98(1H, m), 7.02- 
7.08(1H, m), 7.19-7.26(2H, m), 7.57(2H, s), 7.80(1H, s) 

15 



%m^^lhW^(n>-^m^^'0. 5- [3. 5-lf;^(hy:7yV':^-np«^/V)^i^i^/V']-9- 
20 -6H-l^y^K[4,5-b][l, 5]:^'3ff-yi/i^(##Ml8(D'ft:'^i^;86. Omg). 4- (t 




81 



wo 03/062245 



• 
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5mL);6>e)s 5-[3, 5-lf;5^(M;:7/V:^-np<^/lx)^>'t?/V'] -9-[4- (^^/U'J^yl'jJ^^ 
— rb^tKc2-6H-fc:'y^K[4,5-b][l, 52:t^-^yiy^^-dmhtitii31. 7mg. 3 

l%)o 

5 MS(EI)m/z:671(M*) 

HRMS(EI):C3oH3iFeNg04S tVX 
ti-#^it:671.2001 
IIS!Hlt:671.2004 

'H-NMR(400Mz, CDCl3)ppni:1.42-1.54(2H, m), 1.91-2.19(5H, m), 2.25(3H, s), 
10 3.00(3H, s), 3.03-3.14(2H, m), 3.25-3.33(lH, m), 3.53-3.65(lH, m), 3.75-3.88(lH, 
m), 3.85(1H, d, J=14.6Hz), 4.29-4.42(2H, m), 4.64-4.75(2H, m), 
5.32(1H, d, J=14,6Hz), 6.92-6.98(lH, m), 7.02-7.08(lH, m), 7.19-7.25(2H, m), 
7.57(2H, s), 7.80(1H. s) 

15 <MMm39> 



mMm37tmm<D:^mcx^. 5- [3, 5-t'p^(by7/i-;^np«^/k)-<>'v?/H-9- 

U^/l':^/l':^:=-/V')-7-(2—;^^/l^Z7zc::=^/U)-6-:t^y-2, 3, 4, S-Th^^Y^^ 
-6H-t:°y^KC4,5-b][l, 5']:t^D->^iy^^(m^mi8<Di[:^m;86. Omg). l-(t 
20 -:/h=3r->:;5;/V;^?^/V)fc-^7i^>'(33. 6mg):&W'^Jl-:^/l^:^^/l^^^Vh*(0. 05m 
h)7!)>h. 5-[3, 5-lf>^(hy7/V^ap{^/^)^>'v^/V]-9-[4-(p<^/W;^/^7j>— /V) 




82 
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— l'/W]-7-(2-p<^>'V'7*::^/W)-6-;^=3S^y-2, 3, 4, S-T^h^l: 
Kn-eH-fU^KU.S-bDCl, 5];^-=¥1^y»';0S#btb/c(54. 6ing. 55%)o 
MS(EI)m/z:657(M*) 
HRMS(EI):C29H29F6N504S tVX 
5 ti-^iiS:657.1844 



<mMm4.o> 




10 mmms7tmm(D:)jmi^^'o. s-cs, 5-if:^(hy7/W';e-o^^/v)'<>'i^/v]-9- 

(pt^/W^^yVJsJ^^/V)— 7-(2-p«^/W:73;::i/U)-6-:^-'3fy— 2, 3, 4, 5-7^h7fcKn 
-6H-bfy^K[4,5-b][l, 5];^-=ari^)/v'V(##^Jl80{b'a'i^;86. Omg), l-(t 
-:/h'ari^:5&/V:^=/V')2K^t:'^7i^>'(36. lmg):5ir;«7<^>'V;^>'l'*;^/Vti^nyK(0. 05 
niL);ii>bs 5-C3, 5-f;^(hy7/V;ri:i^f^/U)^i/v^/V']-9-[4-(p<f^/V^/l'3!j^= 

15 /V);tv^t'^7i;^>'-l->r/V]-7-(2-;?<^/l'73i=/W)-6-:*-=ary-2, 3, 4, 5- 
7"h9t:Kn-6H-t^U^K[4,5-b3[l, 5];^=^i^>'-»';as^e>tL:^(46. 4mg, 46%)o 
MS(EI)in/z:671(M*) 
HRMS(EI):C3oH3iF6Ns04S ^rUT 
tf^#::671.2001 

20 |lil!MiS:671.2030 

83 
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<mMm4:i> 

Me 

mmm37tmm<o:^m^x^. 5- [3, 5-trp^(hy7/i-:^np<^/k)-<^v?/V'3-9- 

-7- (2-y<^^l^'7si=^/^^) -6-:t^y-2, 3, 4, 5-7^h7fcKn 
5 -6H-k"'y^K[4,5-b][l. 5];^-=ari^;/v^:/(##^?lJl80^b'^i^;86. Omg). l-(t 
-':fh'^-y:^/^^:^^M^'^\^^Vi^>'(36. lme)RXJ^m7i<:m^(0. 05mL);^=>b^ 9- 
(4-T-fe^yV'xK^t°^7>^>'-l-^/^) -5-[3, 5-fcf;5<>(M;7/W;^-n^^/v)^>'i^ 
/V]-7-(2-^^>'l'73iz^/W)-6-:e-=3f-y-2, 3, 4, 5— 7"h7l:Kn-6H-t°i;^K 
C4,5-b3[l, 5]::^-df■1^y^XV36S#^>tbfe(39. 5mg.41%)o 
10 MS(EI)m/z:635(M0 

HRMSCEDiCaiHgiFgNgOa ^UT 
ff-|t#::635.2331 
IIJiI^:635.2313 

^H-NMR(400Mz, CDCl3)ppm:1.83-2.06(4H, m), 2.12(3H, s), 2.25(3H, d, J=3.9Hz), 
15 3.29(1H, dd, J=15.1and4.4Hz), 3.33-4. 15(10H, m), 4.29-4.42(2H, m), 5.31(1H, d, 
J=15.1Hz), 6.91-6.98(1H, m), 7.01-7.08(1H, m), 7.19-7.25(2H, 
m), 7.57(2H. s), 7.80(1H, s) 

<mmm4:2> 



84 
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Me 

-6H-fc''IJ5KC4,5-b][l, 5']:t^-^y^-y>{^^miS(Dit^^;86. Omg). 3-(t 
-:/h^i^;^7yV'7j^'::^yVT?/)-3-p«^/Vt''ciyi^^(36. liag)RUM7K^^iO. 05m 
L);6^?>. 9-[3-(T-fe^/VT^y)-3-p«^>'Hfnyi^>'-l — f/W]-5-C3, 
;^(hy:7/V;^-n^^/k)^>'^;?/l-3-7-(2-7<^/v:73ir^/V)-6-;^'3ry-2, 3, 4, 5 
— rh7t:Kn-6H-fc'y^K[4,5-b]Cl, 5];^-^i^yV:/;0S#e)tbfc(52. 9mg. 5 
6%)„ 

MS(EI)m/z:635(M*) 
HRMSCEDrCaiHsiFeNsOa tVX 

|f^^it:635.2331 

|l?aMtt:635.2293 



<IIJiM43> 




85 
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5- [3, 5-lf;^(h!J7/V':^n7{'5^/W)'<:/i^/U] -9- {:^'^)V7.;Vi![^^;V)-l- (2- 
i^Y^^yyz^=:-;V)-Q-ir^y-2., 3. 4, 5— rh7fcKt3-6H-l:''y5K[4, 5-b] [1, 

fB^xh7fcKn77:/(lmL) iZl^^U. 3-jJ^nnig^m#^(105mg)^;t)Px.fc=^. 

10 • 7V;&7i^i5'n-x'hj/7:7^— (^'3rihV:i^^3i^/V=2:l){CT)iti^i-5i:^ 5-[3, 5- 
tf;^(M;:7/V':^i3p?^/V')^V^:^/^] -9- (l, l-^;^:r^y^;^^/V'Jl^y>'-4— ^/V) - 
7-(2-^h^i^:73i^;W-6-;^=3s^y-2, 3, 4. 5-xh7t:Kn-6H-t''y^KC4, 5 

-b][i, 5];^-^i^y■^^>'}6s#e>nfc(^04mg> 8i%)„ 

MS (EI) iz/?: 644 (MO 
15 HRMS (EI) : C,jHj6FbN405S i:UT 
ff^^it: 644. 1528 
^^'lit:644. 1555 

<IIJSm4> 




20 
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-eH-t-y^KU, 5-b][l, 5l:t^-^y^i^>'i0mmiS<Dit^m;115mg)Rm- 
p<^7Wf^7v^i^(40. 3mg);6>bs 5-C3, 5-lf;^(MJ:7/V;rn7«^/^)^i^v^>'V]-7 
5 - (2-7«^>'W7a:^/V) - 9- (4-^^/H:°^7i^i^-l — f/l^) -6-;^-^y-2, 3, 4, 
5-xh7tKn-6H-tr!J^K[4,5-b]Cl, 5];r'^1^y->^^d5#btbfc(76. 2mg. 6 

l%)o 

MS(FABO/a/^:594 (M+H*) 
HRMS (FAB+) : C^sHsoFgNjO^ tVX 
10 fj-^-llit: 594. 2304 
HSO-fit: 594. 2289 

<IIJfeM45> 



15 ^ife^Ji3a;ll#<^^feti::«t9. 5— <^^i^/^-7- i2-;^^/}^y^^/i^)-9- 

/V;^/W7fc^yW)-6-:t^y-2, 3, 4. 5— 7"h7tKn-6H-fc"'y^K[4, 5-b] [1, 5] 
:t^^yiy:^mmm32(Dit^m;65. 7mg)S:t;«l-T-fe^/^b°^7i^^(23. Img) 
/6^e>. 9- (4-T'fe^/Vt:'^7i>^^-l — fyW) -S-^^^i^yW-?- (2-p«^/V'73:c:i 
/P)-6-:^d{^y-2, 3, 4, 5-xh7tKn-6H-tfy^KC4,5-b][l, 5]^^i^>^iX 

20 :^;0S#f>tl,fe(45. Omg. 62%) o 
MS(FAB^)ai/^:486 (M+H+) 



Me 
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HRMS (FABO : C^HsjNsOs iUT 
ff^-fit: 486. 2505 
|im:486.2505 

5 <mmm46> 




5-b]Cl. 5]:^-=^E^i^y'i^>'(##^aI33(D'^l::'^^^;70. 2mg):S.tJ«l-T-fe^/V'l^^^v? 
10 >'(23. lmg)d^e>> 9-(4-T-fe^/H::°^95^>-l-'f/^) -5- (2-7<b=^^X^>'>^ 

^v,)_7_(2-^^/V:73i=/V')-6-::^dry-2, 3, 4, 5— rh^tKn-GH-t^y^K 

[4,5-b][l. 5]::^-'¥i^y'>'i^;05#btbfc(48. 3mg. 62%)„ 

MS(FAB*)/5/^:516 (M+H*) 

HRMS(FAB+) :C29H34N504tbT 
15 tf^^j£: 516. 2611 
^Sfliil: 516. 2610 

<IIJ£^J47> 
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Me 

mmmi3tmm(o:^m^x^. 5- (4-7/v:^n-<>'i?/w) -7- (2-^^/^:731::^ 

y^)_9_(^^yU;^/^7}^-/^)-6-:t^y-2, 3, 4, 5-7"h7t:Kn-6H-t°y5:K[4. 

5-b][l, 5l:i-^'^yiy:^mnm34<Dit^m;68. 4mg,)Rm-T±^/V'\^^'7>^ 
5 i^(23. lmg);0>^)> 9- {4-T±^J^\^'^^i^>'-l-^M -5- (4-7/1^:^13-^^ 

i^/V)-7-(2-;^f^/V7rcc:^/V)-6-:^=¥y-2, 3, 4, S-T^h^tKn-eH-t"!;^ 

K[4.5-b][l, 5];^=^i^)/i/V;5^#bnfc(42. Omg. 55%)„ 

MS (FAB*) fl/^: 504 (M+H+) 

HRMS (FAB+) : C^gHa.FNgOs tVX 
10 tf^lit: 504, 2411 
||^#::504. 2408 



<m.mm> 

S. Dione><^:5^fe(r7^:7f-^:n>';^(Life Sciences)j41#. 2269M(1987^))<lr— 

l^ic:ig(^:ft#^;!i>ltT5SSbfc„ ;^^(DSJ^;:(i^§Stttc:|Bli^UfCo Tyrod 
20 em^m\^\ 0295%. C025%(Dm'a';!5f:^^fflmx mf:i32''Ci:bfCo Mflkn. ^/^^ 
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-^^V.;^^.:7^>-^30'i?— (Brit. J. Pharmacol.) J 14#, 48H(1959^)) (Cj; 

TyTodem(Om^i-iUT(Om^tVfCo NaCl;136. 9, KC1;2. 7, CaCl2-2H20;2. 
5, MgClj-eHaO;!. 0, NaH2PO4-2H2O;0. 4, NaHCOg;!!. 9, glucose; 11. 1 
(mmol/L) 
^1 





Kb (nmoI/L) 




0. 294 




0.217 




0.798 




0. 105 




0.459 




0.0794 




0.427 




0. 398 


mmm27mmt^m 


0.440 


mmm29^mh^'^ 


0. 100 




0. 151 




0.214 




0.308 




0. 123 




0.00631 


TAK-637* 


0.269 
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(2) ^/v-^^yh-y:^h?^hV—U^ 

Pharmacol.Methods)j 21#. 231 H (1989^) ) Sr— SPafe^bTffl V^yto 

mmp^&wm^tvtio ^/w^^yb^jj^'-zw^-^^-— j^}-jfej^u2B#rHm±^EJc«u/co 
m2 





lS-^»(i.v.) 






mg/kg 


(X) 


mmmi emm^t^m 


0.3 


59.4 


mmm2 ommt^m 


0.3 


40.4 




0.3 


36.8 


TAK-637* 


0.3 


12.0 




1 


23.8 




3 


20.5 



91 



wo 03/062245 



# 



•CT/JP03/00263 



m(o^t^mTAK-637 }immm(Dmm^^^^u ^fcm--^-^mxitm'r^t^ 
^mRxj^t(Dm^.i^^^^:^^^^t§i^MRm¥m^mmmnmtvxm\^^mm 
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1. riB-0:^(i) 




5 (^tf. AnR-c^Bmn. y^^^^^^m"^. x«^^^<^VJ|g^=•■r?em$tuTv^TtJJ:v^cJ 



20 mM•^^^^-ev^Tt>j;V^3~7M<^^3^#^^^^^t^^■^o )<Dfp:d>hm-£tifc.m.^ 




wo 03/062245 
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5 2. TIE— IS^(la) 




— N 
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5 
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15 W 

20 

4. MIB— ^^(la) ^^:*3V^T. C^^^^ ^ 
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5. tdlB— ^5^(la)i;:j3V>-c. CMi>^. ^ 



10 fi^Oito 

6. t&IB— iie^(la)tC*3V>T. cmn)^. ^ 




^(CH^r 



— N 





20 
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8. S&IB— ^^(la) te:*3V>T. nib^3-Vh^m^^7mM(om'^~m^\^V%i^:ymm 

5 5- [3, 5-\fP^ ihVy/^:tti^^/U)^:yi;>/U2-7- (2-^^/U:7aic^/W) -6-^=^ 
y-2, 3, 4, 5-xh7fcKn-6H-lfy^K[4.5-b]Cl, S^yt^^^/t^l^X'h^m^ 

10 i^/U] -9- (1, l—-^:i-^y'^:^^/\^^V>'-4-4M -7- (2-p«5=-/l':7ai^/W) - 
6-;rd{^y-2, 3, 4, 5-7"h9tKPi-6H-fc:"y^K[4.5-b][l, Sj^e-dri^y-^i^-efc 

11. wm~^^(i)xm^ti^it,^m^. 9-(4-r-fe^/^7^^^t"^7i^:/-l— r 

15 -5-C3. 5-lf^(M;>'/^;^-np{^/V)^>'v?/l.]-7- (2-;p<^/l':73i-/U) -6- 
:^-=35^y-2, 3, 4, 5-7"h7tKn-6H-fc'y^K[4,5-b][l, 5];r=3rf-)/v^VT'fc^lt 
^^KlIB^^^b-a-i^o 

12. nt!m—^^(i)xm^M<h^ii^tK5-l3, 5-e;^(hy:7/u;^-p^^/V')^>' 
20 i;^/l-]-7- (2-;?«^/W7zn=./^) -9- (4-^^/Hf^9i^:/-l — T/^) -6-7^^y 

-2, 3, 4, 5-7"h7tKn-6H-t'y^K[4,5-b][l, 5];^-=¥^^y'v^:/Tfe5it:^:« 

iiaife^'fki'a'i^o 
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13. m^^i'^i2<D\,^'rtiii^i^i^^M(Dm^r.^^\^y^-:^>mmi^xn^<om. 

14. m^^l'-l2(^v>Tn:6^l3gj;:|Bm<^i^'&-^^t'y^i^>'m^^Xti^(^lt 

15. |f*^l~120V^Tn;6>l^il^l5^<^^'a'— ^^t'y^^^^-^^^^Xf^-^tD:^ 

18. m*^l~120V^i="tt/6n^{iI|Ba<^JN|-^Z:3^^1:^y5i^^^^#^Xf*^O^g[ 
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